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Introduction
Mathematics, abstract and open science, is the same throughout the world. It does not support interpretations other than within it, and they are related to the systemic structures that are being adopted to decide the curriculum (here in the meaning of the Mathematics curriculum, but also in terms of the objectives of mathematical education, the chosen methodology and the evaluation criteria).
Therefore, the design of the training activity includes, in the analysis of educational and instructive resources, the systemic processing of the notional content, a didactic operation that reveals the teacher's ability to understand and structure the scientific information in order to make it more accessible to the pupils.
We have to start, however, from the premise that the current conditions of the educational process, no matter where it's going, is characterized by the following three fundamental features:
a) The "informational assault" of the new scientific discoveries in the field of school subjects having as object of study the nature and reconsider some points of view of established theories, outdated the emergence of new ideas, concepts or simple notions, theories with an integrating character and including the first ones. All these require permanent restructurings and re-evaluations of the contents of the respective school disciplines, to adapt to the "new" by reformatting the programs and textbooks. b) Achieving "content accessibility" taught to the educational disciplines. This is done taking into account the theories of learning, elaborated by psycho-pedagogical research. In this case it's recording progress and developments and by the intake of new disciplines, such as Cognitive Psychology. c) The contribution of teachers. Those who work in education, directing the development of the didactic process, to be able to cope with the rapid developments outlined above, are being readied at different rhythms, using various sources of information, sometimes contradictory or outdated, remaining tributaries, many times, outdated mentalities about the nature, quantity and quality of scientific information offered in teacher-student communication, on the distribution of the roles and responsibilities of those who participate in this communication, as well as the aims pursued through education and education in general. Here's why, we propose, starting with this paper, presenting a way to achieve a systemic vision of a certain mathematical notional content, vision to motivate and mobilize the work of those who teach in class, thus facilitating teaching and assimilation of notions, concepts, scientific theories approached by educational disciplines that present phenomena and processes in nature.We begin with a systemic approach to solving a Diophantine equation, more precisely of a Pythagorean equation in the set of natural numbers, then in Z, to then "submerged" such an equation in a ring of matrices and try to find as many matrices solutions as possible.
Solving a Pythagorean Equation
In this paragraph we consider the Pythagorean equation:
x 2 +y 2 =z 2 ,
which we will try to solve in a didactic style, so that this can be done with the students in the classroom.Studied in detail by Pitagora in relation to the rectangular triangles whose sides have the lengths of natural numbers, this equation has been known since the time of the old Babylonians. For starters, three remarks are necessary here: (0,x,x) and (x,0,x) with x natural number are solutions of equation (A) .  Therefore, further, we will only consider solutions with non-zero components. Remark 2.4: Equation (A) is symmetric in x and y; so if (x,y,z 
3) what is impossible modulo 4 (the right member is only a multiple of 2 and the left member is a multiple of 4). Case 2: Numbers x and z are odd, in which case y is even. Therefore, in this case, numbers z-x and z+x are even. So: z+x=2m, y=2n and z-x=2p, (2.4) with m, n, pN  . Since z and x are prime numbers between them, it follows that the numbers m and p are (also) prime between them, that is: (m,p)=1. (2.5) On the other hand, from equality (A), it follows that: n 2 =mp. (2.6) Now, from equalities (2.5) and (2.6), it follows that there are numbers a, bN  , relatively prime, so that: m=a 2 , p=b 2 and n=ab (2.7) Finally, from equalities (2.4) and from equality (A) , it follows equalities ( () .  Of course, such an approach to solving equation (A) it is not for the vast majority of secondary school or high school students, but only for those high school students who know the relationship of divisibility in the ring Zi. To list all primitive solutions of equation (A) we will consider for the number "a" the values of 2,3,4, ... and then we will take those "b" that are smaller than a, relative primes with a and different parities. For example:
(a,b)(2,1),(3,2),(4,1),(4,3),(5,2),(5,4),(6,1,),(6,5),(7,2),(7,4),(7,6),(8,1),(8,3),(8,5),(8,7),…, and with these values, according to equalities (), we obtain that the primitive solutions of equation (A) are: (x,y,z)(3,4,5),(5,12,13), (15, 8, 17) , (7, 24, 25) , (21, 20, 29) , (9, 40, 41) , (35, 12, 37) , (11, 60, 61) , (45, 28, 53) , (33, 56, 65) , (13, 84, 85) , (63, 16, 65) , (55, 48, 73) , (39, 80, 89) , (15, 112, 113) ,…. Of course, according to Remark 2.4, primitive solutions are also triplets: (x,y,z)(4,3,5), (12, 5, 13) , (8, 15, 17) , (24, 7, 25) , (20, 21, 29) , (40, 9, 41) , (12, 35, 37) , (60, 11, 61) , (28, 45, 53) , (56, 33, 65) , (84, 13, 85) , (16, 63, 65) , (48, 55, 73) , (80, 39, 89) , (112, 15, 113) 
Determination of the 2nd order Pythagorean matrices
Of course, equation (A) admits solutions () in any ring (R,+,), with a, bR, when elements a and b commutes between them, i.e.:
ab=ba.
(3.1) Moreover, it is known that the (commutative) field of complex numbers (C,+,) is isomorphic to the field (K,+,), where:
and "+", respectively "" are the addition or the usual multiplication of matrices. Therefore, any complex number (real, rational, integer or natural) can be represented as a matrix. For example, any number of real / rational / whole / natural may be written in the form:
where I 2 M 2 (C) is the identity matrix of the 2nd order, that is:
In view of these issues, in this paragraph we will try to find solutions of equation ( (N) and, again, X, Y and Z -determined by the same equalities (3.3), verify the equation (A). Therefore, we will further consider that the A and B matrices are not null. Then, from equalities (3.2), it follows that:
From the commutativity condition (3.1) and the equalities (3.5) follow the system:
(3.6)
From the first or last equation of the system (3.6) it follows that: bz=cy.
(3.7) Solving our problem is reduced to solving the system (3.6), which implies solving the equation (3.7). Here, however, we will distinguish ten cases. Case 1: b=c=y=z=0. In this case we have:
with a, d, x, tN and:
Then, according to the equalities (3.3):
And the equality (A) is immediately verified. Now, according to the equalities (3.3), we have:
And the equality (A) is immediately verified.
Example 3.1.2: Let be the matrices:
With a, x, z, tN and:
Now, according to the equalities (3.3), we have: With a, x, y, tN and:
Now, according to the equalities (3.3), we have:
And the equality (A) is immediately verified. Example 3.3.1: Let be the matrices:
Then:
Now, according to the equalities (3.3), we have: Case 4: b=y=z=0, c0. In this case, from the third equation of the system (3.6), it follows that: cx=ct, i.e. x=t. Then:
With a, c, d, xN and:
Now, according to the equalities (3.3), we have: Case 5: c=y=z=0, b0. In this case, from the second equation of the system (3.6), it follows that: bt=bx, i.e. x=t. Then: 
Now, according to the equalities (3.3), we have: Case 6: b=c=0, y0, z0. In this case, from the second equation of the system (3.6), it follows that: ay=dy, i.e. d=a. Then: Now, according to the equalities (3.3), we have: Case 7: b=y=0, c0, z0. In this case, from the third equation of the system (3.6), it follows that: cx+dz=az+ct, i.e. z(a-d)=c(x-t). We distinguish two subcases: Now, according to the equalities (3.3), we have: 
Now, according to the equalities (3.3), we have: Case 8: c=z=0, b0, y0. In this case, from the second equation of the system (4), it follows that: ay+bt=bx+dy, i.e. y(a-d)=b(x-t). We also distinguish two subcases here: ) If a=d, then (also) x=t. It follows that:
with a, b, x, yN and:
Now, according to the equalities (3.3), we have: Now, according to the equalities (3.3), we have:
And the equality (A) is immediately verified. ) If ad, then (also) xt. It follows that: 
Now, according to the equalities (3.3), we have: Now, according to the equalities (3.3), we have: And the equality (A) is immediately verified.
Case 10: y0, z0, b0 and c0. In this case, of the first (or last) three equations of the system (3.6), it follows that: z= b y c  , with b  (cy) and
We distinguish two subcases: ) If a=d, then (also) x=t. It follows that: Now, according to the equalities (3.3), we have: 
Where:
Hence:
With a, b, c, x, tN, d a t x   0 and:
Where: As a general conclusion, we can say that any equation of form (A) can "sink" into a ring of matrices of the type (M n (Z),+,), with nN  , an arbitrary number, at least equal to 2; only that, if equation (A) can be solved completely in the ring of integers (Z,+,), that is, all its solutions can be determined, the same can not be said about the "submerged" equation (A), that is, in this matrix ring the determination of all solutions is usually quite difficult and then only certain solutions are determined, such as those in Paragraph 2. Of course this paper is one of Didactics of Mathematics and addresses both students, students or teachers who are interested and interested in these issues, to whom we believe we have formed, in this way, a good image of solving these two types of equations. The notations we used were those indatabasehttp://mathworld.wolfram.com/topics/Algebra.html.
